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(54) MOISTURE -CONDITIONING/GAS -ABSORBING MOLDING 

(57)Abstract: 

PURPOSE: To obtain a moistu re-con ducting/ gas-abs orbing molding 
made proof for a long time against deterioration due to moisture 
absorption or gas absorption by molding a mixture obtained by kneading 
a thermoplastic resin, magnesium sulfate as a moisture conditioner and 
a specified gas-absorbing composition. 

CONSTITUTION: This moisture-conditioning/gas-absorbing molding is 



obtained by molding a mixture obtained by kneading a thermoplastic 
resin 1, humidity- conditioning magnesium sulfate 2 represented by the 
formula: MgS04.nH20 (wherein 0<n<3) and having a mean particle 
diameter of 1-30^ m and a gas- absorbing composition 3 containing 
MgO and AI203. This molding is made proof for a long time against 
deterioration and is capable of maintaining the quality and function 
stably and effectively. If a compound 4 having a function of an indicator 
which can indicate the degree of moisture absorption and the degree of 
gas absorption is added to the molding, the time when the molding needs 
to be changed can be indicated to make the more stable storage of the 
molding possible. 
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Moisture-regulating and gas-absorbing moulding is formed by 
kneading and moulding thermoplastic resin with moisture regulating 
magnesium sulphate of formula, MgSO4-nH20 (n = 0-3) and 1-30 micron in 
average particle size and a gas-absorbing compsn. contg. magnesium 
oxide and alumina. 

USE/ADVANTAGE - The moulding is useful for storing e.g. recording 
material (e.g. video tape or floppy disk), food, drugs or electronic 
parts for a long period without deterioration. The moulding prevents 
the deterioration of goods stored by the absorption of moisture or 
gases for a long period. 

The moulding has activity for absorbing acetic acid gas. The 
moulding indicates the degree of absorption of moisture or gases. Pref. 
thermoplastic resin is e.g. polyethylene, polypropylene or 
polycarbonate, pref. low density polyethylene. The amt. of 
moisture-regulating magnesium sulphate used is 5-400 pts.wt. (10-50) 
pts.wt. per 100 pts.wt thermoplastic resin. Gas-absorbing agent contg. 
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' MgO and A1203 is pref^.g. a compsn. of formula, 6MgO-A120^)2-nH20 (n 
= 10-20) (e.g. 'Tomix AD-500' (RTM) ) . The amt. of gas-absorbing agent 
used is 1-100 (5-50) pts.wt. per 100 pts.wt. thermoplastic resin. The 
average particle size of the gas-absorbing agent is 1-50 (2-15) micron. 
The gas-absorbing agent absorbs gases such as acetic acid, ammonia, 
hydrogen sulfide, hydrochloric acid, acidic gas or trimethylamine. A 
humidity of 30-40 RH % can be retained for a long period by the 
moulding. The moulding opt. contains a cpd. having indicator function 
by colour change such as a compsn. contg. anhydrous cobalt, chloride. 
The moulding is made by e.g. extrusion-moulding and the form is pref. 
plate. 
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Abstract (Basic) : EP 776147 A 

The organic EL element (1) has a laminated body (6) with a pair of 
opposed electrodes (3 & 5) and an organic luminescent material layer 
(4). The layer has an organic compound and is located between the 
electrodes. It emits light by supplying electrons and holes to the 
luminescent material layer from the electrodes. 

The body is contained in an airtight container (10) to isolate the 
body from the external atmosphere. A drying substance (8) is in the 
container but spaced from the body to absorb moisture in the body* s 
internal space. The drying substance comprises a solid compound which 
chemically absorbs the moisture and maintains its solid state even 
after absorbing moisture. 

USE - For use in display device or light emission element for e.g. 
information industry. 

ADVANTAGE - Maintains stable light emission property for long 
period of time. 
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(57) [Abstract] 
[Objective] 

The invention provides a moisture absorbing and gas absorbing molded article which can prevent deterioration in the 
quality of various types of articles from moisture absorption or gas absorption when stored over long periods of time, and 
further, which can maintain the quality and function of said articles safely and effectively. 

[Constitution] 

The invention is a moisture absorbing and gas absorbing molded article obtained by kneading thermoplastic resin with a 
moisture absorbing agent (magnesium sulfate) and a gas absorbing agent and forming said article thereof 
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[Claim(s)] 



[Claim 1] 

A moisture absorbing and gas absorbing molded article which is characterized in that it is obtained by kneading and 
forming a thermoplastic resin with a moisture absorbing magnesium sulfate which is represented by the MgS0 4 * nH 2 0 
(where 0 <= n <= 3) and which has a mean particle diameter of 1 - 30 ^m with a gas absorbing composition which 
contains MgO and A1 2 0 3 . 

[Claim 2] 

A moisture absorbing and gas absorbing molded article for storing recording materials with a polymer supporting body as 
their substrate which is characterized in that it is obtained by kneading and forming a thermoplastic resin with a moisture 
absorbing magnesium sulfate which is represented by the MgS0 4 * nH 2 0 (where 0 <= n <= 3) and which has a mean 
particle diameter of 1 - 30 \im with a gas absorbing composition which contains MgO and A1 2 0 3 . 

[Claim 3] 

The moisture absorbing and gas absorbing molded article according to Claim 1 or 2 which is further characterized in that 
possesses the capacity to absorb acetic acid gas. 

[Claim 4] 

The moisture absorbing and gas absorbing molded article according to Claim 1 or 2 which is further characterized in that 
possesses an indicator functions which indicates the level of absorbed moisture or absorbed gas. 

[Description of the Invention] 

[0001] 

[Field of Industrial Application] 

As for this invention, it prevents deterioration of quality in various product or other retaining with moisture absorbing and 
gas absorbing molded article, especially absorbed moisture and gas absorbing over long period it to be possible, 
furthermore quality, function of said product safety and it regards storable moisture absorbing and gas absorbing molded 
article effectively. 

[0002] 

[Prior Art] 

Until recently, prevents product or other degradation of quality with such as oxidation which originates in absorbed 
moisture in foodstuff, drug, electronic part, precision machinery, recording material (photograph impression agent, 
magnetic material, etc.) or other all field with objective which, silica gel, calcium chloride, quick lime, zeolite or other 
drying agent and calcium chloride or other deliquescence drying agent are used. 

Are packed with particulate, or powder form by paper, non-woven fabrics, or etc., these drying agent in above-mentioned 
application or with state which is enclosed in container, etc., with product are thrown to wrapping material and are used. 

Absorbed moisture effect and absorbed moisture velocity which because of that, drying agent originally has and is superio 
decreased, with packaging material breakage, deposit of the drying agent to product and mixture or other problem 
occurred. 

In addition, with absorbed moisture liquefaction phenomena also adverse effect, etc., has become problem at time of use o 
calcium chloride or other deliquescence drying agent 




It is solved by using those to which this problem uses thermoplastic resin sheet in the sandwich includes non-woven fabric 
and drying agent processes as packaging material of the drying agent, but these in each case are connected to cost increase 
or other problem. 

[0003] 

In addition, it possesses high absorbed moisture power and water retention in Japan Unexamined Patent Publication Hei 3 
109917 disclosure by kneading drying agent of one kind or more which is selected from magnesium sulfate, aluminum 
oxide, barium oxide and silicon oxide which in thermoplastic resin are displayed with type MgS0 4 * nH 2 0 (where 0 <= n 
<= 3), furthermore drying agent molded article which does not cause liquid leak or other deficiency with scattering 
characteristics, hygroscopic, deliquescence is acquired has disclosed. 

In Japan Unexamined Patent Publication Hei 5 - 39379 disclosure, in thermoplastic resin it is displayed with type MgS0 4 
nH 2 0 (whore 0 <= n <= 3), when moisture absorbing characteristics molded article which can keep humidity in fixed 
humidity by using moisture absorbing characteristics composition which combines magnesium sulfate where average 
particle diameter is 30 nm or less, is acquired it has disclosed. 

These drying agent molded article are with foodstuffs, drugs, cosmetics, luxury articles, precision machinery, mechanical 
part equal width wide field effective ones as drying agent or hygroscopic wrapping material for quality protection. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for these inventors furthermore as for result of advancing research, with above-mentioned technology it is a 
unsatisfactory still, understood. 

As for aforementioned technology being something which relates to the "drying agent", being something which designate 
only absorbed moisture power and that it raises water retention as objective mainly, in retention of the above-mentioned 
product with absorbed moisture power and just water retention problem which cannot be solved exists discovered. 

With namely, conventional absorbed moisture there is further deterioration with such as gas which occurs from gas, 
product itself which deterioration furthermore, invades from outside, it was ascertained. 

Especially, when long term storage it does recording material which designates the photographic photosensitive material, 
magnetic material or other polymer support as substrate, quality deteriorated with gas or other toxic gas which with 
remains of organic solvent at time of acetic acid gas, production which originates in absorbed moisture of acetate film 
which is a substrate invades from the solvent gas, or outside introduced odor. 

Especially, in case of recording material, deterioration receives direct influence to information recording efficiency with 
this gas, becomes fatal defect. 

[0005] 

Until recently, as for retention of this recording material, a incomplete method depolarize and only it was, it leaves 
deterioration of quality in minimum, by doing sealing up retention, cold, dark place retention and low temperature storage 
etc. 

There is a method which uses molecular sieve of Kodak supplied, but method which uses this molecular sieve is rapid 
effectiveness, but there was a problem that is not retention. 

This way, absorbed moisture furthermore there was not a effective deterioration prevention expedient of deterioration wit 
gas absorbing at time of retaining said recording material or other product, in long term storage. 
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[0006] 

Therefore, as for objective according to the invention, it prevents with absorbed moisture and gas absorbing in retaining 
deterioration of the quality of various product over long period it to be possible, furthermore quality, function of said 
product safety and it is effectively to offer storable moisture absorbing and gas absorbing molded article. 

[0007] 

[Means to Solve the Problems] 

It is something to which these inventors can achieve above-mentioned objective result of diligent investigation, with 
specific moisture absorbing characteristics substance and kneading the specific gas absorbing substance in thermoplastic 
resin, to discover, completes this invention. 

Namely this invention is below-mentioned constitution. 

It is displayed (1) thermoplastic resin, with Mg S0 4 * nH 2 O (where 0 <= n <= 3) of moisture absorbing characteristics, 
with the gas absorbing composition which contains magnesium sulfate and MgO and A1 2 0 3 where average particle 
diameter is 1 - 30 ^tm the kneading forming, it is acquired moisture absorbing and gas absorbing molded article which is 
made feature. 

It is displayed (2) thermoplastic resin, with MgS0 4 * nH 2 0 (where 0 <= n <= 3) of moisture absorbing characteristics, wit 
the gas absorbing composition which contains magnesium sulfate and MgO and A1 2 0 3 where average particle diameter is 
- 30 ^im the kneading forming, it is acquired moisture absorbing and gas absorbing molded article for retention of 
recording material which designates the polymer support which is made feature as substrate . 

Moisture absorbing and gas absorbing molded article which is stated in above-mentioned (1) or (2) which possesses 
capacity which absorbs (3) acetic acid gas and makes feature. 

Moisture absorbing and gas absorbing molded article which is stated in above-mentioned (1) or (2) which degree of (4) 
absorbed moisture or possesses indicator function which shows degree of gas absorbing and makes feature. 

[0008] 

[Working Principle] 

Moisture absorbing and gas absorbing molded article according to the invention is displayed with MgS0 4 * nH 2 0 (where 
<= n <= 3) of thermoplastic resin, moisture absorbing characteristics, because magnesium sulfate where the average 
particle diameter is 1 - 30 nm (even moisture absorbing agent you say) and gas absorbing composition (Even gas 
absorbing agent you say) which contains MgO and A1 2 0 3 the kneading it forms, not only possessing moisture absorbing 
characteristics, possesses gas absorbing. 

Because of this, with absorbed moisture with deterioration of product can be prevented with toxic gas. 

Furthermore, aforementioned moisture absorbing agent and gas absorbing agent are surrounded with thermoplastic resin, 
because contact area of moisture and the gas is restricted, do not react suddenly, reaction advances leniently due to fact th 
gradually water vapor and gas enter into internal of molded article, moisture absorbing and gas absorbing capacity the 
persistent does as a result over long period, shows so-called delayed effectiveness. 

In addition, this performance long-term maintenance is done with open system, there is not an urgent decrease of capacity 
with container which it is possible, has taking in and out. 

[0009] 

Especially, at time of retaining recording material which designates the photograph sensitive material, magnetic material o 
other polymer support as substrate, because deterioration of material happens gradually with absorbed moisture, and gas 
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over long period, moisture absorbing, gas absorbing capacity which is stabilized over long period being necessary, sudden 
reaction is not desirable partly due to fact that rather deterioration is promoted. 

Therefore, molded article according to the invention is used for ideal for especially recording material. 

Furthermore, molded article according to the invention is suitable, because alkaline gas absorbing agent is used, acidic gas 
adsorption or in order the trapping to do. 

Therefore, in case of recording material which uses T AC or other acetate film for support, molded article according to the 
invention while retaining is ideal in order to absorb the acetic acid gas with absorbed moisture which occurs. 

[0010] 

Because to take in moisture absorbing agent which is used for this invention, inside the molecular structure of itself it is 
stabilized with moisture which absorbed moisture is done as water of crystallization, because moisture which absorbed 
moisture is done does not exist as liquid, it dries molded article itself, there is not either occurrence of water drop. 

Furthermore, assuming, that molded article according to the invention was cut off, there is not outflow of moisture. 

Therefore, it glues with moisture of surface of molded article, there is not color change and occurrence, etc., of mold. 

In addition, in molded article according to the invention, by fact that indicator function which shows degree of absorbed 
moisture or degree of gas absorbing can be given, exchange time is suggested to be possible, compared to retention of 
product becomes possible in stable. 

Humidity moisture absorbing is done in 30 - 40% RH, by using molded article according to the invention, it is possible, b 
fact that at same time corrosiveness toxic gas is absorbed, it can prevent occurrence of occurrence and rust and corrosion o 
mold (Furthermore, mold propagates generally with humidity of 60% RH or greater). 

In addition, embedding doing moisture absorbing agent and gas absorbing agent in thermoplastic resin internal, because 
moisture absorbing agent and gas absorbing agent of the powder scatter it does not do, said chemical depositing in produc 
you do not pollute, maintain clean state it is possible. 

In addition, because as for molded article according to the invention, there is not a absorbing water heat emission property 
there are not either times when adverse effect is given to product with heat emission. 

[0011] 

Especially it cannot be limited as thermoplastic resin in this invention, can use those of public knowledge, but for example 
polyethylene (PE), polypropylene (PP), polycarbonate (PC), the polyacetal (polyoxymethylene POM), polyterephthalic 
acid butylene (PBT), polyterephthalic acid ethylene (PET), polyphenylene oxide (PPO), polyamide (PA), the ethylene- 
vinyl acetate copolymer (EVA), ethylene-methacrylate copolymer, polyvinyl chloride (PVC), polystyrene (PS), 

acrylonitrile-butadiene-styrene copolymer (ABS), acrylonitrile-styrene copolymer (AS), listing polyester % polyacrylate 

ester, poly vinylidene chloride (PVDC), etc., one, two or more kinds among these can be used. 

In description above, with preferably polyethylene resin, it is a more preferably, low density polyethylene resin (as for 
example density, 0.910 - 0.930 g/cm 3 ). 

Transmission of moisture, gas for molded article by using this, being the appropriateness, it possesses more satisfactory 
moisture absorbing characteristics, gas absorbing, it reaches point where at same time also retention of satisfactory effect 
has. 

[0012] 

Regarding to this invention, with thermoplastic resin average particle diameter of moisture absorbing agent which is used, 
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with 1-30 \im, is preferably 2 - 15 urn. 



[0013] 



Regarding to this invention, with thermoplastic resin preferably 5 - 400 parts by weight, more preferably 10-50 parts by 
weight combining moisture absorbing agent with respect to thermoplastic resin 100 parts by weight, it uses moisture 
absorbing agent which is used. 

Moisture absorbing agent which is used with this invention as it possesses moisture absorbing characteristics which excel 
has had dispersibility which is superior with respect to thermoplastic resin. 

Here, moisture absorbing characteristics, while possessing satisfactory absorbed moisture power and water retention, is th 
performance which can maintain low humidity which it sets beforehand. 



In addition, if it is a composition which contains MgO and A1 2 0 3 with thermoplastic resin and moisture absorbing agent a 
gas absorbing agent which is used, it is good any ones. 

As gas absorbing agent, 32.3 wt% - 42.6 weight% including MgO, it is a composition where those which Al 2 0 3 13.6 
weight% - 18.0 weight% are included are desirable, are shown with more preferably 6 MgO * A1 2 0 3 * C0 2 * nH 2 0 (10 <= 
n<=20). 

It is a range of preferably 13 <= n <= 15 here as n. 

1 As gas absorbing agent, concretely, Tomix AD-500 (Tomita Pharmaceutical Co. Ltd. make), etc., can be listed. 

Preferably 1-100 parts by weight, more preferably 5-50 parts by weight combining said gas absorbing agent with respec 
to the thermoplastic resin 100 parts by weight, it uses gas absorbing agent. 

Gas absorbing agent which is used for this invention as it possesses gas absorbing which excels, has had dispersibility 
which is superior with respect to thermoplastic resin. 

Here, gas absorbing, gas which invades from various gaSx and outside which occur from various product is absorbed, 
performance which trapping it is possible is. 

Here, molded article according to the invention absorbs, as gas which trapping when it is a acetic acid gas, ammonia, 
hydrogen sulfide, sulftrous acid, hydrogen chloride, acetaldehyde or other toxic gas, this invention it is possible, especiall 
acidic gas is done adsorption or trapping, is possible, can neutralize acidic gas which is taken in with absorbance of 
alkaline. 

In addition, in case according to the invention, as gas which possesses the trimethylamine or other bad odor can be 
absorbed, it possesses also deodorizing effect. 



As for aforementioned gas absorbing agent, it is desirable to make average particle diameter 1 - 50 jim, at time of each us 
it is a more preferably 2 \un - 1 5 \vxi. 

Because of this, kneading in thermoplastic resin, it becomes easy, furthermore gas absorbing performance becomes prope 

Moisture absorbing agent and gas absorbing agent making use of those of the same average particle diameter are good, in 
addition each those of particle diameter which differs use, mix are possible to use. 



[0014] 



[0015] 



[0016] 
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Regarding to this invention, ratio of starting material which it kneads especially is not limited. It selects appropriately 
according to storage site and temperature* humidity* airtightness and unsealed, storage time or other storage condition 
of product it is desirable. 

Said ratio, it is desirable, to combine aforementioned moisture absorbing agent 5 - 400 parts by weight, gas absorbing 
agent 1-100 parts by weight usually, with respect to thermoplastic resin 100 parts by weight, furthermore, combining 
moisture absorbing agent 10-50 parts by weight, gas absorbing agent 5-50 parts by weight, it uses, is more desirable. 

When ratio of moisture absorbing agent and gas absorbing agent is aforementioned range, it possesses furthermore it can 
acquire, a higher moisture absorbing characteristics and gas absorbing, those which are superior in formation suitability. 

[0017] 

Concretely, absorbed moisture it is possible to same weight as moisture absorbing agent which is included in molded 
article by making above-mentioned quantity. 

Furthermore, long-term maintenance is possible to humidity 30 - 40RH% as moisture absorbing capacity. 
[0018] 

Molded article according to the invention degree of absorbed moisture or has indicator function which shows degree of ga 
absorbing, it is desirable. 

When here, indicator function, it absorbs moisture or gas of a certain constant amount, trapping does, color and 
concentration changing, it is the functional saw which shows endpoint of performance of said molded article. 

Responding to for example moisture, it can give endpoint display function with color change, by adding compound which 
changes in pink whose color of entirety is bright from blue violet, with respect to moisture absorbing and gas absorbing 
molded article according to the invention it is possible. 

You can list method which adds compound which possesses indicator function as method which can give indicator 
function in molded article, to molded article. 

As said compound, composition, etc., which includes anhydride cobalt chloride which is stated in Japan Unexamined 
Patent Publication Hei 3 - 277659 disclosure can be listed. 

[0019] 

Addition quantity of compound which possesses indicator function cannot be limited, especially can set appropriately with 
kind, etc., of the application, storage condition, said compound of said molded article, but it is a preferably 0.2-5 parts by 
weight, more preferably 0.5-3 parts by weight with respect to thermoplastic resin 100 parts by weight 

[0020] 

As manufacturing method of moisture absorbing and gas absorbing molded article according to the invention, there is not 
especially restriction, can produce with usually next kind of method. 

Aforementioned thermoplastic resin, moisture absorbing agent and gas absorbing agent and other additive, making use of 
mixing roller or other kneader, molding machine, kneading molding machine, etc., approximately 5 - 40 min kneading 
with approximately 100 - 350°C, if it should have formed. 

[0021] 

Molding is possible moisture absorbing and gas absorbing molded article according to the invention which becomes this 
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way, to shape of film, sheet, plate or pellet with extrusion molding, coextrusion molding, injection molding, hollow 
molding, extrusion coating formation and crosslinking foam molding, etc. 

Regarding to this invention, forms in plate is desirable. 

In addition, those which had flexibility are desirable. 

Especially, when it uses for recording material which designates polymer support as substrate, by fact that it forms in 
especially plate, it attaches houses inside same container as said recording material it to be possible, effect according to th 
invention is acquired effectively. 

Furthermore, schematic diagram of cross section structure of those which formed in plate as one embodiment of molded 
article, is shown in Figure 1. 

But, it is not something where content according to the invention is limited in these. 

In Figure 1, in internal of thermoplastic resin 1, moisture absorbing agent 2, gas absorbing agent 3, indicator compound 4 
is done, each kneading because of this becomes satisfactory moisture absorbing characteristics, gas absorbing and way 
which possesses the retention of property. 

[0022] 

If molded article according to the invention is product which has necessity to prevent deterioration of product with 
absorbed moisture, gas absorption which covers the long period, you can use for each ones. 

For example foodstuffs, drugs, electronic parts, precision machinery, recording material (photographic photosensitive 
material, magnetic material, etc.), etc., can be listed. 

As though it is an earlier description, you can use molded article of the this invention, for recording material (photographi 
photosensitive material, magnetic material, etc.) desirably. 

Recording material, with thing of recording material which designates polymer support as the substrate, for example silve 
halide photosensitive material or other photographic photosensitive material and audio tape, video tape, floppy disk or 
other magnetic recording material can be listed here. 

Especially, you can use for long term storage of recording material which possesses the T AC or other acetate film 
desirably. 

[0023] 

As method of use of molded article according to the invention, with product it is possible to container or packaging 
material for housing product which is a retention object, to house and, molded article itself according to the invention may 
become container, or packaging material. 

In addition, with molded article according to the invention it is desirable at time of use of molded article according to the 
invention, with moisture content of recording material or other retention object product as 40% or less, to seal up. 

If you use under this kind of condition, lifetime is semipermanent 

But, if said molded article and retention object product it not to be necessary to seal up completely, completely outside 
putting out even when, the climate of Japan at least be able to use, not sealing up completely in practical, you can use 1 
year over several years. 

[0024] 

Next it shows criterion of use range of molded article (volume: 10 cm 3 of one layer) according to the invention, with 
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below-mentioned recording material as one example. 



(a) Completely sealed system (5 years or more): number of layers of formed article according to the invention / 
volume of recording material 


35 mm roll film 






2 layers /305 m (1000 ft) 


f 


t ) 


16 mm roll film 






one layer / 305 m (1000 ft) 


f 


t ) 


1/2 in tape 






one layer / T - 120 x 1 0 rolls 








Cabinet size film 






one layer / 100 sheets 












5 in floppy disk 


one layer / 100 disks 












CD disk 






one layer / 100 disks 













[00251 


(b) Partially open system (approximately 2 years) 










35 mm roll film 


3 layers /305 m (1000 ft) 




t 
) 




16 mm roll film 


one layer / 152m (500 ft) 


t ) 




1/2 in tape 


one layer / T - 120 x 3 - 5 rolls 






Cabinet size film 


one layer / 25 - 50 sheets 








5 in floppy disk 


one layer / 25 - 50 disks 








CD disk 


one layer / 25 - 50 disks 









[0026] 

Furthermore, when it is a film whose occurrence of gas is already considerable, you avoid perfection sealing up, it is 
desirable. 

As front preparation of retention of recording material, as film of the or other rolled state for movie it winds film cleaning 
machine or through there-water washing machine and changes, when moisture absorbing and gas absorbing molded articl 
is inserted after redrying, acting effect of the this invention increases more. 

In addition, with this invention in case of recording material which designates the T AC support as substrate, as not 
contained iron ion which promotes the degradation of TAC, material is selected is desirable. 

[0027] 

[Working Example(s)] 

Below Working Example is shown, content according to the invention is explained concretely, but it is not something 
where content according to the invention is limited in these. 

Working Example 1 

low density polyethylene (Sumitomo Chemical Co. Ltd. (DB 69-053-5307) make Sumikathene G-806 density 0.917 g/cm 
in 100 parts by weight, 30 parts by weight, and Tomita Pharmaceutical Co. Ltd. make Tomix AD-500 (Umbrella 23 
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ml/lOg of aluminum oxide 17. 15 weight%, magnesium oxide 37.24 weight%, carbon dioxide 8. 10 weight%, weight 
reduction on drying 5.3 2 wt%, apparent) after kneading 10 parts by weight with kneading extrusion molding machine (KK 
Ikegai make PCM 45 twin screw extruder), granulating doing Mg S0 4 of the average particle diameter 4.59 urn with hot 
cut, it produced pellet. 

Next, moisture absorbing and gas absorbing plate of 85 mm X 54 mm X 1.5 mm was produced this pellet making use of 
injection molding machine (Nissei Plastic Industrial Co. Ltd. (DB 69-060-7098) make PS-20E2VSE). 

With this plate 2 as sample, you inserted in glass container of space volume 900 cm 3 

To insert 90% acetic acid into dessicator separately from that, after the standing doing with 25°C, recovering, it introduce 
gas of 50 cm 3 inside said dessicator into aforementioned glass container, adjusted the concentration of acetic acid gas. 

Here, acetic acid gas concentration, and humidity inside glass container immediately after introducing said gas were each 
acetic acid gas concentration 22 ppnu humidity 100%RH (25°C). 

[0028] 

This was retained in 25°C, after predetermined time (Table 1 reference) elapsing, concentration and humidity of acetic ac 
gas which has remained inside container making use of Kitagawa type gas detector were measured, gas absorbing, 
moisture absorbing characteristics evaluation was done. 

Furthermore, setting of acetic acid gas concentration of initial stage is acetic acid gas concentration inside the general- 
purpose container which is formed with hydrolysis of acetate film. 

Result is shown in Table 1, and Figure 2> 3. 

[0029] 

[Table 1] 
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mm 






mmm 


2 2 ppm 


RHl 00 96 


imm 


0. 7 ppm 




mm 


0. 6 ppm 




7 mm 


0. 5 ppm 




1 2mm 




RH 3 0. 5 96 


1 B 


0. 3 3 p p m 


RH2 9. 696 


2B 




RH2 6. 696 


3 B 




RH2 4. 896 


4 B 


0. 2 3 p p m 


RH2 3. 296 


5B 




RH2 2. 3 96 


6 B 


0. 1 4 p p m 


RH2 1 . 496 


7 B 




RH2 1 . 796 


8B 




RH2 1. 396 


9B 




RH2 1. 696 


1 1 B 




RH2 2. 296 


1 3B 


N. D. 


RH2 1. 896 
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[Table 1; Translation] 

Table 1 Variation in relative humidity and acetic acid gas absorption in a vessel 



Time 


Acetic acid gas level 


Relative humidity 


Start 






1 hour 






3 hours 






7 hours 






12 hours 






1 day 






2 days 






3 days 






4 days 






5 days 






6 days 






7 days 






8 days 






9 days 






10 days 






11 days 






12 days 







[0030] 

From these results, as for sample according to the invention, as shown in the Table 1 and Figure 2, be able to absorb to 
level which cannot detect acetic acid gas at least in 13th day, as furthermore shown in the Table 1 and Figure 3, moisture 
absorbed into effective, After 6th day being able to keep humidity it is uniformly in approximately 21% vicinity, 
understands. 

[0031] 

Working Example 2 

It throws moisture absorbing and gas absorbing plate 2 which is used in Working Example 1, to glass container of 900 ml 
manufactures inside container in RH100%, it seals up container with temperature and humidity data accumulation 
equipment TRH-DM 2 and silicon plug which mounts temperature and humidity sensor flat type THP-13 (God Sakae Ltd 
make). 

And, humidity inside container is measured in time wise. 

With time point where fluctuation of measured data stops being almost, it manufactures inside container again in RH100% 
does absorbed moisture. 

This kind of operation repeatedly was done. 

On one hand, after sealing up container which is similar to description above with silicon plug, acetic acid gas 
concentration inside container was manufactured in 20 ppm, after that measurement mouth which is installed in plug was 
opened, with gas detection tube (Ltd. GasTech make) gas concentration was measured in time wise. 

Until gas concentration inside container becomes N.D., it measures, after that it introduced acetic acid gas again, 
manufactured in 20 ppm, repeatedly it did operation again of doing gas absorbing. 

As description above, each moisture absorbing characteristics test, gas absorbing test was done, this operation long period 
was repeated. 

Those results, gas absorbing in Figure 4, showed moisture absorbing characteristics in Figure 5. 
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From result of Figure 4, Figure 5, sample according to the invention, absorbency of the acetic acid gas and moisture is 
superior, at same time that does long period persistent, understands. 

[0032] 

Working Example 3 

35 mm film 400 feet for movie of moisture content 36.0g/1000 feet and moisture absorbing and gas absorbing plate 1.5 of 
85 mm X 54 mm X 1.5 mm which are acquired with the Working Example 1, was inserted in sack (380 mm X 180 mm X 
40 jxm) of low density polyethylene make, this sack furthermore was inserted in film storage can (Diameter 180 mm heigh 
40 mm) for common movie. 

And, main body of retention can and seam of cover with vinyl tape in each case of state of state and uncapped chain which 
capped chain are done, it measured temporal variation of humidity inside the retention can in 25°C, temperature and 
humidity data recording equipment TRH-DM 2 (Shinyei Kaisha make) and making use of temperature and humidity 
sensor flat type THP-13 (Shinyei Kaisha make). 

Furthermore, setting position of temperature and humidity sensor made inside of retention tube with inside of low density 
polyethylene make sack and outside of polyethylene bag. 

In addition, stored state, of nowadays concretely, film for the movie was inserted in inside of commercial polyethylene ba 
as Comparative Example, while it was a open state thing (You call blank) which was inserted in metallic can was execute 
description above and under identical condition. 

sensor setting position of blank made inside of polyethylene bag and outside of polyethylene bag. 
Result was shown in Table 2 and Figure 6, Figure 7. 

[0033] 
[Table 2] 



£-2 









mm 






BSttB 






S 


RH 43.1% 


RH 42.9% 


RH 43.0% 


RH 55.4% 


RH 40.1% 


RH 39.9% 


1 B 


RH 30. IX 


RH 36.2% 


RH 43.2% 


RH 30.8% 


RH 54.9% 


RH 58.1% 


3B 


RH 30.2% 


RH 36.5% 


RH 43.7% 


RH 30.5% 


RH 57.2% 


RH 59.5% 


5 0 


RH 23. 8% 


RH 36.8% 


RH 43.8% 


RH 30.4% 


RH 58.0% 


RH 60.1% 


7 B 


RH 30.2% 


RH 37.1% 


RH 43.8% 


RH 30.8% 


RH 58.3% 


RH 60.4% 


9 B 


RH 29.9% 


RH 37.5% 


RH 44.1% 


RH 30.9% 


RH 58.9% 


RH 61.2% 


13 B 


RH 30.2% 


RH 38.5% 


RH 45.3% 


RH 31.1% 


RH 59.8% 


RH 61.8% 


16 B 


RH 30.5% 


RH 39.6% 


RH 46.5% 


RH 30.8% 


RH 60.1% 


RH 62.1% 


19 B 


RH 30.4% 


RH 40.1% 


RH 46; 4% 


RH 31.5% 


RH 60.1% 


RH 63.1% 


220 


RH 30.7% 


RH 40.4% 


RH47.6% 


RH 31.1% 


RH 59. 8% 


RH 63.0% 


26B 


RH 30.6% 


RH 40.6% 


RH48.6% 


RH 31.5% 


RH 60.3% 


RH 62.8% 


300 


RH 30.9% 


RH 41.2% 


RH 49.8% 


RH 31.8% 


RH 63.1% 


RH 67.2% 


34B 


RH 31.1% 


RH 41.8% 


RH 50.2% 


RH 32.5% 


RH 62.5% 


RH 65.4% 


380 


RH 31.4% 


RH 42.3% 


RH 50.6% 


RH 33.0% 


RH 62.3% 


RH 65.2% 


42 B 


RH 31.4% 


RH 42.5% 


RH 51.2% 


RH 33.2% 


RH 63.1% 


RH 66.7% 
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[Table 2; Translation] 



Days 


Relative humidity inside 


Relative humidity outside 


polyethylene bag 


polyethylene bag 


S 


Tightly 


Unsealed 


Blank 


Tigjitly 


Unsealed 


Blank 




sealed 






sealed 






1 day 














3 days 














5 days 














9 days 














13 days 














16 days 














19 days 














22 days 














26 days 














30 days 














34days 














38 days 














42 days 















[0034] 

From result of Table 2 and Figure 6, in inside polyethylene bag, sample according to the invention is kept being a place 
where relative humidity is low in comparison with blank which is a conventional state, regardless of not yet sealing up an 
sealing up, understands. 

Therefore, not having sealed up also, when it uses sample of the this invention, you can keep in low humidity state. 

Furthermore, it is a storable with humidity where sealed state is lower in comparison with not yet sealing up, understands. 

On one hand, if it has made sealed state from result of Table 2 and the Figure 7, in outside polyethylene bag, even outside 
said sack, can keep the sample according to the invention, understands in low humidity state. 

From these results, sample according to the invention with capped chain state and absorbs moisture with uncapped chain 
state, can retain contents understands in effective. 

In addition, when capped chain state and uncapped chain state are compared, from capped chain state it can retain you 
understand in long term. 

[0035] 

Working Example 4 

moisture absorbing and gas absorbing plate which is produced with Working Example 1, lengthy standing was done in 
each atmosphere of humidity 50% RH and 75% RH. 

moisture absorption of said plate of that time, was shown with amount of weight increase (weight%) of said plate, 
moisture absorption change over time was as shown in Figure 8. 

Because of this, absorbed moisture power (absorbed moisture velocity, absorbed moisture endpoint) of said plate 
understands. 
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[0036] 

[Effects of the Invention] 

With moisture absorbing and gas absorbing molded article of the this invention, it prevents with absorbed moisture and ga 
absorbing in retaining deterioration of quality of various product over long period it to be possible, furthermore quality, 
function of said product it becomes storable safely and effectively. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a schematic diagram which shows cross section structure of one example of moisture absorbing and gas absorbing 
molded article according to the invention. 

[Figure 2] 

It is a graph which shows result of change over time of acetic acid gas absorption of the moisture absorbing and gas 
absorbing molded article according to the invention. 

[Figure 3] 

It is a graph which shows result of moisture absorption change over time of moisture absorbing and gas absorbing molded 
article according to the invention. 

[Figure 4] 

It is a graph which shows result of repetition acetic acid gas absorption test of moisture absorbing and gas absorbing agen 
plate according to the invention. 

[Figure 5] 

It is a graph which shows result of repetition absorbed moisture test of the moisture absorbing and gas absorbing agent 
plate according to the invention. 

[Figure 6] 

It is a graph which shows absorbed moisture characteristic inside polyethylene bag of moisture absorbing and gas 
absorbing molded article according to the invention. 

[Figure 7] 

It is a graph which shows absorbed moisture characteristic outside polyethylene bag of moisture absorbing and gas 
absorbing molded article according to the invention. 

[Figure 8] 

It is a graph which shows moisture absorption change over time of moisture absorbing and gas absorbing molded article 
according to the invention. 

[Explanation of Symbols in Drawings] 
thermoplastic resin 
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moisture absorbing agent 
gas absorbing agent 

indicator compound 

Drawings 

[Figure 1] 
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[Figure 2; Translation] 

Y-axis: Acetic acid gas concentration (ppm) 
X-axis: Days (day) 
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[Figure 3] 
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[Figure 3; Translation] 

Y-axis; Relative humidity (% RH) 
X-axis Days (day) 

[Figure 4] 
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[Figure 4; Translation] 

Y-axis; Acetic acid gas concentration (ppm) 

X-axis; Repetitive absorbed gas test Days (day) 



[Figure 5] 
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[Figure 5; Translation] 
Y-axis; Relative humidity 

X-axis; Repetitive absorbed moisture test Elapsed time (days) 
[Figure 6] 
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[Figure 6; Translation] 

Moisture variation inside a polyethylene bag 

Y-axis; Relative humidity (% RH) 
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Blank 

Unsealed 

Sealed 



X-axis; Days (day) 
[Figure 7] 
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[Figure 7; Translation] 

Moisture variation inside a polyethylene bag 

Y-axis; Relative humidity (% RH) 



Blank 

Unsealed 

Sealed 



X-axis; Days (day) 
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